Purification and characterization of mitochondrial ribonuclease P from Aspergillus nidulans.
Mitochondrial ribonuclease (RNase) P from Aspergillus nidulans was purified to near homogeneity using whole-cell extract as the starting material. A 4400-fold purification with a yield of 5.2% was achieved by ammonium sulfate fractionation, heat treatment, and five types of column chromatography, including tRNA-affinity column chromatography. This enzyme, which has a molecular mass of 232 kDa determined by glycerol gradient sedimentation analysis, appears to be composed of seven polypeptides and an RNA moiety. These seven polypeptides consistently copurified with the RNase P activity through two ion-exchange chromatography columns and in a glycerol gradient. As judged by nuclease sensitivity, the enzyme requires an RNA component for its activity. The 3'-end-labeled RNAs that copurified with the enzyme displayed identical sequences but had variable lengths for the 5' end, indicating that they originated from a common RNA molecule, the putative RNA component of RNase P. The purified enzyme cleaved mitochondrial precursor tRNAHis, resulting in an 8-bp acceptor stem. This implies that the purified RNase P is a mitochondrial enzyme and that an additional guanylate residue (at position -1) of tRNAHis in A. nidulans mitochondria is generated by a mode that is analogous to the generation of their counterparts in prokaryotes and chloroplasts.